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DEFPARTMENT QF THE ARMY
NEW ENGLAND DIVISION, CORPS OF ENGINEERS
424 TRAPELO HOAD
WALTHAM, MASSACHUSETTS 02154

REFLY TO
ATFENTION OF:

NEDED

- NOV 15 173

Honorable Edward J. King

Governor of the Commonwealth of
Massachusetts g

State House

Boston, Massachusetts 02133

Dear Governor King:

Inclosed ia a copy of the Forest Park Upper Dam FPhase I Inspection
Report, which was prepared under the National Program for Inspection of
Nou-Federal Dams. This report is presented for vour use and ig based
upon a visual inspection, a review of the past performance and a brief
hydrological study of the dam. A brief assessment 18 included at the
beglnning of the report. I have approved the report and support the
findings and recommendations described in Section 7 and ask that you
keep me informed of the actions taken to implement them. Tﬁie follow-up
action 1s a vitally important part of this program.

A copy of this report has been forwarded to the Department of Environ-
mental Quality Engineering, the cooperating agency for the Commonwealth
of Massachusetts. In addition, a copy of the report has also been
furnished the owner, City of Springfield.

Copies of this report will be made available to the public, upon
request, by this office under the Freedom of Information Act. 1In the
case of this report the release date will be thirty days from the date
of this letter.

I wish to take this opportunity to thank you and the Department of
Environmental Quality Engineering for your cooperation in carrying out
this program.

Sincerely,
Incl . ‘SCHEIDER
As stated . Colonel, Corps of Engineers

Division Engineer
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Identification No.: MA (00568

Name of Dam: FOREST PARK UPPER DAM
Town: CITY OF SPRINGFIELD

County and State: HAMPDEN COUNTY, MA
Stream: PECOUSIC BROOK

Date of Inspection: 14 AUGUST 1979

BRIEF ASSESSMENT

Forest Park Upper Dam is an earthen embankment approximately 450 feet long
and 23 feet high, the 40 foot wide crest carries a park roadway. A semi-
circular drop inlet spillway located near the center of the dam's upstream
face discharges into a culvert beneath the embankment. The gated reservoir
drain is incorporated in the spillway weir,

The presence of numerous trees and eroded areas on the embankment resulted’
in the dam being considered only in "fair" condition.

The dam is in the "small" size and the "significant" hazard classifications,
In accordance with the Corps of Engineers Guidelines, the spillway test

flood adopted was the % Probable Maximum Flood. The spiliway was determined
to be adequate to pass the routed test flood outflow of 1475 cfs with
approximately 5,1 feet of freeboard remaining for the dam, The maximum spill-
way capacity with a flood stage 'at the top of the dam is 2160 cfs,

An investigation is recommended to determine appropriate modifications and
repairs for the protection of embankment slopes. Remedial measures to

be taken by the Owner include the temporary repair of eroded areas, the
cleaning and repair of catch basins and drains and the repair of the
spillway and outlet culvert. The Owner should develop a formal maintenance
program, operational procedure, a warning system, and emergency procedures
plan and should institute a program of annual technical inspection. These
recommendations should be instituted by the Owner within one year of his
receipt of this report. '

CAMP DRESSER AND McKEE INC.

g st

Roger U, Wood
Vice President
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PREFACE

This report is prepared under guidance contained in the Recommended Guide-
lines for Safety Inspection of Dams, for Phase I Investigations. Copies of
these guidelines may be obtained from the Office of Chief of Engineers,
Washington, D.C. 20314. The purpose of a Phase I Investigation is to
identify expeditiously those dams which may pose hazards to human 1ife or
property. The assessment of the general condition of the dam is based upon
available data and visual inspections. Detailed investigation, and analyses
involving topographic mapping, subsurface investigations, testing, and de-
tailed computational evaluations are beyond the scope of a Phase I Investi-
gation; however, the investigation is intended to identify any need for such
studies.

In reviewing this report, it should be realized that the reported condition
of the dam is based on observations of field conditions at the time of in-
spection along with data available to the inspection team. In cases where

the reservoir was Towered or drained prior to inspection, such action, while
improving the stability and safety of the dam, removes the normal load on

the structure and may obscure certain conditions which might otherwise be de-
tectable if inspected under the normal operating environment of the structure.

It is important to note that the condition of a dam depends on numerous and
constantly changing internal and external conditions, and is evolutionary

in nature. It would be incorrect to assume that the present condition of the
dam will continue to represent the condition of the dam at some point in the
future, Only through continued care and inspection can there be any chance
that unsafe conditions be detected.

Phase I Investigations are not intended to provide detailed hydrologic and
hydraulic analyses. In accordance with the established Guidelines, the test
flood is based on the estimated "probable maximum flood" for the region
{greatest reasonably possible storm runoff), or a fraction thereof. Because
of the magnitude and rarity of such a storm event, a finding that -a spillway
will not pass the test flood should not be interpreted as necessarily pos-
ing a highly inadequate condition. The test flood provides a measure of
relative spillway capacity and serves as an aide in determining the need for
more detailed hydrologic and hydraulic studies, considering the size of the
dam, its general condition and the downstream damage potential.
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NATIONAL DAM INSPECTION PROGRAM

PHASE I INSPECTION REPORT
FOREST PARK UPPER DAM

MA 00568

SECTION 1: PROJECT INFORMATION

1.1 General

a. Authority - Public Law 92-367, 8 August 1972, authorized the

Secretary of the Army, through the Corps of Engineers, to ini-
tiate a national program of dam inspection throughout the
United States. The New England Division of the Corps of
Engineers has been assigned the responsibility of supervising
the inspection of dams within the New England Region.

Camp Dresser & McKee Inc. has been retained by the New England
Division to inspect and report on selected dams in the State of
Massachusetts. Authorization and notice to proceed was issued
to Camp Dresser & McKee Inc. under a letter of 27 March 1979,
from Colonel John P. Chandler, Corps of Engineers., Contract
No. DACW 33-70-C-~0053 has been assigned by the Corps of
Engineers for this work. Haley and Aldrich, Inc. has been
retained by Camp Dresser & McKee Inc. for the soils and geolog-
ical portions of the work.

b. Purpose - The primary purpose of the investigation is to:

{1) Perform technical inspection and evaluation of non-Federal
dams to identify conditions which threaten the public
safety and thus permit correction in a timely manner by
non-Federal interests.

(2) Encourage and assist the States to initiate quickly effec-
tive dam safety programs for non-Federal dams.

(3) Update, verify and comp1ete'the National Inventory of
Dams.

1.2 Description of Project

d.

Location - Forest Park Upper Dam is located at the west end of

Porter Lake in Forest Park in the City of Springfield,
Massachusetts, as shown on the report's Location Map. Access
to the dam is by park roads, one of which is on the crest of
the dam. The dam impounds the waters of Pecousic Brook, and
the smaller Entry Dingle Brook to form Porter Lake. Flow

from the dam enters the Connecticut River 4,000 feet away. The
coordinates for the dam are 72 degrees-34.2 minutes longitude
and 42 degrees-04.4 minutes latitude.

1-1



b.

d.

Description of Dam and Appurtenances - Forest Park Upper Dam
consists ot an earthen embankment approximately 450 feet long
and 23 feet high. A paved roadway extends along the entire
crest Tength. A drop inlet spillway with an outlet culvert
structure is located near the center of the dam. A plan
showing the general layout of the dam and appurtenant struc-
tures is included in Appendix B.

The crest width of the dam is approximately 40 feet. Both
upstream and downstream side slopes are approximately 2 hori-
zontal to 1 vertical. Documents included in Appendix B indi-
cate the presence of a core wall (probably concrete) positioned
beneath the upstream edge of the crest. The nature of the
embankment materials is not indicated. The documents do indi-
cate that the embankment was probably founded on clay. The
upstream face of the dam at the drop inlet spillway has a ver-
%ical stone masonry wall. The dam has a crest elevation of

00.

The drop inlet spillway is constructed of stone masonry with
probably a concrete foundation. The crest elevation is 92.
The upstream edge of the drop inlet is formed by a semi cir-
cular weir on approximately a 32 foot radius. The ends of the
weir are tied into the stone masonry upstream face of the dam
with a stepped masonry wall. [Discharge from the spillway is .
carried beneath the dam by a brick arch culvert. The width of
the culvert is approximately 9 feet and it has a height of 9.5
feet, invert to crown. The crown of the culvert is on a five
foot radius.

According to field observations, the reservoir drain is a 48
inch pipe valved at the front face of the drop inlet spillway
weir. The valve is located at approximately the midpoint of
the weir and accessible only:by boat. The 48 inch pipe passes
through the weir at elevation 79 and discharges into the
downstream spillway pool. Water discharge by the reservoir
drain is carried under the dam in the spillway discharge
culvert.

Size Classification - The height of the dam is approximately 23
feet and the estimated storage capacity at crest elevation is
642 acre-feet., According to guidelines established by the
Corps of Engineers, the dam is classified in the small cate-
gory.

Hazard Classification - The results of the dam failure ana1ysi§

indicate that the flood wave resulting from the failure of the dam
embankment would cause overtopping of the Fountain Lake Dam

Jjust downstream of the Forest Park Upper Dam and .cause the
overtopping of Interstate Route 91 prior to the water entering

the Connecticut River. HWhile no dwellings are involved in the
impact area, Forest Park has considerable recreational use. Also
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Interstate Route 91.1s a major north south artery with, 24-hoyr traffic.
These two factors indicate that a few lives would be placed 1in

jeopardy by a dam failure. The dam is therefore classified in
the “significant" hazard category.

e. Ownership - The dam is owned by the City of Springfield. The
owner's address is: City of Springfield, 36 Court Street,
Springfield, MA 00103 (Phone: 413/736-2711). Mr. Richard
Wiese of the City Engineering Department is the owner represen-
tative. : :

f. Operator - Operation of the dam is the responsibility of the
City Park Department. Mr. Richard Fitch (Phone: 413/732-2181)
is the Park Department Superintendent. Mr. Al Poehlr is the
Park Department Foreman in charge of Operations.

g. Purpose of Dam - Forest Park Upper Dam, is used to provide
recreational pond.

h. Design and Construction History - The dam is believed to have
been constructed in 1919. This date appears on the masonry at
the dam and on a plan showing the details of the dam. Repairs
were made to the spillway in 1965.

i. Normal Operational Procedure - There is no established routine
for the operation of the dam. The dam has been inspected on
approximately an annual basis by the County or State. Repairs
w?re made to the spillway in 1965 as a result of these inspec-
tions.

Pertinent Data

Elevations given in this report are considered to be on a local
datum. The elevations are those used in the prior inspection
report. While these elevations are close to the National Geodetic
Vertical Datum (NGVD) formerly referred to as mean sea level (MSL)
as indicated by the contours on the USGS Quadrangle Springfield
South, Massachusetts contours, it appears that the local datum
gives elevations several feet higher than NGVD. :

a. Drainage Area - The drainage area is about 5.75 square miles of
varied terrain. The watershed is essentially flat. The
northern section of the watershed, which cuts through the City
of Springfield, is heavily developed. The remainder of the
watershed varies from high density development to heavily
forested areas with no development. The drainage area is about
1 percent ponded water with some additional marshy areas along:
the Pecousic Brook. Its length is about twice its width with
an average slope of 1 percent. Both Pecousic Brook and Entry
Dingle Brook discharge to Porter Lake. However, Entry Dingle
Brook is essentially a tributary to Pecousic Brook, which
traverses the whole length of the watershed. Side slopes to
Pecousic Brook are flat to moderate.



C.

e.

Discharge at Dam Site - There are no records of dis-
charges at the dam site.

(1) Outlet works size - 48 inch pipe @ E1. 79

{2) Maximum known flood at damsite -- Unknown

(3} Ungated spillway capacity at top of dam
2160 cfs @ 100 elev.

(4) Ungated spitlway capacity at test flood elevation
1475 cfs @ 94.9 elev.

(5) Gate spitlway capacity at normal pool elevation -

(6) Gated spillway capacity at test flood elevation -

{7) Total spillway capacity at test flood e]evatwon
1475 cfs B 94.9 elev.

(8) Total project discharge at test fiood elevation
1475 cfs @ 94.9 elev.

Elevation {ft. above local datum)
(1) Streambed at centerline of daMuic.vecscesosacasnsne

(2) Test ﬂood ta‘i"water...l..‘......l...".l.....l
(3) Upstream portal invert diversion tunnel ..eeeesece

N/A
N/A

17

191.3

N/A

(4) Recreation pPool .eeeeeeeseesssssecssssseesssases 92.0

{5) Full flood control pool ..veeeveccrcccncscscssnns

N/A

(6) Spi]]Wﬂy CreSt S AR B LI RSB LEIINRSIEIENERLEPORNSNOLRD 92-0
(7} Design surcharge (Original Design) .cceeeeee. Unknown
(8) Top Of dam cevevssesssnncerccsscsasnsssncssssss 100.0
(9) Test flood design surcharge seveeesesscesseese.. 94.9

Reservoir (miles)

(1) Length of test flood pool
(2) Length of recreation pool
(3) Length of flood control pool

Storage (acre-feet)

(1) Recreation pool .iiseevescessscsosecssvsccsscnne
(2) F100d control POOT seeveeereveosescsconssscoocnss
{3) Spiliway crest pool ceveesvesreescrcssscossesane
(4) TOp Of dam as e sersedessaserd v isasnttitsonstoneasse
{5) Test f100d POOT suvvvessvevesssnccssassavescnnne

Reservoir Surface (acres)

180
N/A
180

- 642

330

(1) Recreation poo" ..ll..‘l..l..Il..llI._...l..'.... 47.5

(2) F]ood-contro‘l poo] LU B I I O B B I B N B U R I BN N ]

N/A

(3) Sp‘i‘l]way Cr’est .'..Cll..l..‘l...........I...l.-l'47.5
(4) Test f]OOd p001 (E RN A RNESEERENNEERENNEENSENENER:ENXNNN] 5600
(5) TOp Of dam O AP I RSP PR b TR bV E sl ERBR e 68.0
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TYPE vecosncsesenssesnsss Earth embankment with corewall
LENgth seeeecesnnssesnsescscesanesnsees Approx. 450 ft.
He‘ight LI B BB IR B BB IO I BN BN R N O B BN NI B N L BN Approx. 23 fti
Top width seveecensessesescsnseeseseessss Approx. 40 ft.
Side STOPES cevveccescensecnssnsancsnsnnsnaeess 2H to 1V

Zoning LI B B A L B B N B N R L B I B I A L N L Unknown
Impervious COre..eeeesese.. Core wall, probably concrete
Cutoff &8 S 0 0 F BB F O 6 A AP ET e R NE NGRS Unknown

o ey gy T r—,
W00~ P
e Ve Vst Nt Me® St Sttt e

Grout Curtain .eveeicsevesesscssnsseseess probably none

Diversion and Regulating Tunnel .....ccscvsescsssencesess NONE

Spillway

(1) TYPE eeeavserseeassss Drop inlet with semi-circular weir
(2) Length of Wair cieieiieseernssosasssacanansansanss 90 ft,
(3) Crest e1evation seseesvesscscscesoessssscavssscsscess 92
(4) GBLES sevvveevreasssasssesseessensssncssnnssarsesss NONE
{5) U/S Channel ...ccveveeeeas U/S face of weir at reservoir
(6) D/S Channel ..eeecesssessases OUtlet culvert to D/S pond

Regulating Outlets - The only regulating outlet at this dam is
a 48 1nch pipeline through the spillway weir. The estimated
invert elevation of this pipeline is elevation 79.0. The line
is controlled by a valve on the upstream side of the weir.
Access to the valve operator during normal or high reservoir
levels must be by boat. MWater discharged by the reservoir
drain enters the downstream pool of the spillway and is carried
under the dam by a brick arch culvert.




2.1

2'2

2.3

2.4

SECTION 2: ENGINEERING DATA

Design Records - The only design records located were prints of a
ptan of the dam dated 1919. The plan did not indicate the
materials to be used for the construction of the dam embankment and
core wall,

Construction Records - No construction records for the dam were
lTocated. The only reference to probable departures from the 1919
ptan are contained in a state inspection report.

Operation Records - No operational records other than County and
State inspection reports were located.

Evaluation -

a. Availability -The document described above is available at the
City Engineering Department, City of Springfield, 36 Court
Street, Springfield, MA 01103.

b. Validity - While the general configuration of the dam and
spillway are as shown on the design plan, field measurements
and the prior State "Description of Dam" indicates some depar-
tures from the proposed structure.

C. Adequacy - The availabe data,'in combination with the visual

inspection described in the following section is adequate for
the purposes of the Phase I Investigations.

2-1



SECTION 3: VYISUAL INSPECTION

3.1 Findings

a.

General - The Phase I visual examination of Forest Park Upper

Pam was conducted on 14 August 1979.

In general, the earthen embankment and spillway were observed
to be in fair condition. This classification is primarily
based on the presence of large trees on the dam and the
observed erosion of the embankment along the downstream face.
The reservoir level at the time of the site examination was
approximately elevation 92.

Visual ‘inspection checklists of the site visit are included in
Appendix A and selected photographs are given in Appendix C.

Dam - Visual observations indicate the dam embankment and
spillway are in fair condition. The embankment crest has an
asphalt paved roadway, about 26 feet wide as shown in Photo 2.
In general, the pavement was judged to be in good condition.
Some minor pavement cracking was noted. The remainder of the
crest, along the pavement edges is grass and weed covered, with
several worn paths and eroded patches. Curbing has been
installed on the upstream side over a limited section at the
center of the dam. Embankment materials exposed in the roadway
area consists of approximately 12 to 18 inches of black cinders
overlying light brown silty fine sand.

The upstream siope was estimated to be somewhat steeper than 2
H to 1V at several places. There is apparently no riprap or
other wave protection. The downstream face of the dam appeared
to be on a 2H to 1V slope. Eroded areas in this face, some up
to 2.5 feet in depth, exposed a light brown silty fine sand
material. One eroded area has apparently been stabilized with
bricks. No evidence of seepage was noted along the downstream
toe of the embankment. '

Catch basins are located on both the upstream and downstream
side of the crest roadway. A clay pipe which drains one of the
catch basins on the downstream face near the right abutment is
exposed near the toe of the downstream siope. This pipe was
observed to be broken near the discharge end.

The spiliway and discharge culvert appeared to be in good con-

dition. However, a portion of the spillway weir and the invert
of the discharge culvert was obscured by the flow of water.

3-1



d.

The following specific items were noted during the site
examination:

(1) The upstream and downstream siopes of the embankment are
covered with dense brush and large trees as shown in
Photos 1, 2, 3 and 4., One tree on the downstream face of
the dam, as shown in Photo 5, is partially uprooted.

(2) Local erosion was noted on the upstream and downstream
faces of the dam as well as adjacent to the roadway on the
crest, Particularly noticeable were eroded areas adjacent
to the spillway and at the left abutment on the upstream
slope where a construction of a trail or walkway has been
started. Noticeabie erosion on the downstream face occurs
above the outlet culvert (Photo 4), midway between the
culvert and right abutment, and at the end of the broken
pipe from the catch basin.

(3) The catch basin on the downstream side of the roadway near
the left abutment appears to be clogged.

{4) Vegetation is present in the masonry joints of the stone
masonry wall at the upstream face of the dam in the
spillway area. Stones are missing from the wall at the
left and right end near the base of the wall. The con-
dition at the left end of the wall is shown in Photo 7.

(5} The mortar cap on the spillway weir is cracked and eroded
as shown by the flow pattern in Photo 6.

(6) A slight growth of vines and grass at the right and left
end of the spillway weir was observed. Slight seepage is
present through the masonry joints at the right of the
spillway weir.

(7) The mortar plaster on the underside of the culvert roof is
cracked and pieces have fallen off.

Appurtenant Structures - The reservoir drain is controlled by a

gate operator on the upstream side of the spiliway. The gate
is operational. Access to the gate during normal or high flows
is by boat as shown in Photos 8 and 9.

Reservoir Area - Forest Park Upper Dam forms an impoundment

called Porter Lake in Forest Park. There is no development in
the vicinity of the reservoir area as shown in Photo 9, except
for park facilities. There is a park concession building at
the right bank just upstream of the dam. Side slopes to Porter
Lake are generaliy flat to moderate. There appears toc be no
potential for landslides into the reservoir which would cause
waves to overtop the dam. No conditions were noted which might
result in a sudden increase in sediment load into the reser-
voir.



3.2

e. Downstream Channel - Porter Lake discharges over a semi-
circular weir at the upstream face of the dam, into a mortar

lined brick culvert under Forest Park Upper Dam and then into

Fountain Lake. Fountain Lake has a similar discharge facility
to a downstream pond. Water from this pond passes through two
40 inch culverts to another spillway. The spillway discharges

to a brook which crosses a park roadway before entering a
concrete culvert under Interstate Route 91 about 3000 feet
downstream of Forest Park Upper Dam. The culvert discharges

into the Connecticut River. There are no habitated structures

in the vicinity of_the downstream channel.

Evaluation ~ The general condition of the dam is fair. Although

there are deficiencies which need attention, no condition which
required urgent remedial action was noted.



4.1

4.2

4.3

4.4

4.5

SECTION 4: OPERATIONAL PROCEDURES

Procedures - In general there is no written procedures for the
operation of the dam.

Maintenance of the Dam - There is no established formal maintenance
programs for this dam.

Maintenance of Operating Facilities - The gate at this dam receives
minimum maintenance. It was found to be operating during the site
examination.

Description of any Warning System in Effect - There is no
established warning system or emergency preparedness plan in effect
for this structure.

Evaluation - Formal operation procedures, maintenance programs,
warning systems and emergency preparedness plan should be
established for this dam.



SECTION 5: HYDRAULIC/HYDROLOGIC

5.1 Evaluation of Features

a.

General - Forest Park Upper Dam forms an impoundment called

Porter Lake. The Lake is fed by Pecousic Brook which traverses

the flat, moderately develped, 5.75 square mile drainage area.
At spillway crest (elev. 92.0 local datum), the reservoir
storage is about 180 acre feet increasing to 642 acre feet at
the top of the dam (elev. 100.0). The drop inlet type
spiliway, located at the upstream face of the dam near its
center, has a 32 foot inside diameter to the semi-circular
stone masonry weir. The weir height is approximately 14 feet.
Discharge from the spillway runs through a brick culvert under
the dam to Fountain Lake downstream. The brick culvert behaves
as the hydraulic control for pond discharges greater than 1850
cfs. The outlet works for the project is a 48 inch pipe (field
measured} which passes through the base of the weir. It has a
manually operated valve at the upstream face of the weir. The
dam is a high spillage low surcharge project at discharges less
than 1850 cfs. It becomes a Tow spillage high surcharge pro-
ject due to the limited capacity of the cuivert for flows
greater than this amount.

Design Data - There is no hydraulic/hydrologic design data for
the dam. : , :

Experience Data - No records of past floods are available for

this location.

Visual Observations - The visual inspection of the dam was made

on 14 August 1979. At that time, the average depth of water
over a 40 foot length of the weir was approximately 2
1/4inches. The water depth just upstream of the spililway was
approximately 15.5 feet and the minimum freeboard present at
the dam was just under 8 feet. No material obstructions to
flow at the spillway were observed. The weir contains no pro-
visions for flashboards. The mortared lined brick culvert
which carries the spillway discharge to Fountain Lake was in
good hydraulic condition. The outlet works were partially
opened by Park personnel to demonstrate that they were in
operating condition.

Test Flood Analysis - Based on the Corps of Engineers

Guidelines, the recommended test flood range for the size,
small, and hazard classification, significant, is the 100 year
flood to the 1/2 PMF (Probable Maximum Flood). In that there
are no permanent dwellings downstream of the dam to the
Connecticut River, the lower end of the test flod range was
utilized. A 1/4 PMF which will give a reservoir inflow
slightly in access of the 100 year flood was adopted. The test
flood was calculated using the Corps of Engineers Guidelines

5~1
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for estimating maximum probable discharge in Phase 1 Dam Safety
Investigations. The watershed is fiat ?approximate1y a one
percent slope) with some heavily developed areas in the northern
and eastern sections. The percentage of ponded and swampy

areas in the watershed is minor. Based on the watershed
characteristics, the 1/4 PMF inflow rate of 290 cfs per square
mile was selected for the 5.75 square mile drainage area.

The resulting peak test flood inflow is approximately 1650 cfs.

The routed test flood outflow was calculated to be 1475 cfs at
a stage of 94.9, neglecting the outlet works capacity. The
freeboard was calculated to be 5.1 feet and the depth over the
spillway weir would be 2.9 feet. The spillway capacity at the
top of the dam is approximately 2160 cfs. The outiet works
capacity at test flood elevation is approximately 150 cfs.

Dam Failure Analysis - Based on the Corps of Engineers

Guidelines for estimating dam failure hydrographs and assuming
that a failure would occur along 40 percent of the mid height
length (180 feet) of the Forest Park Upper Dam with the

water surface at the top of the dam (elevation 100.0}, the peak
failure outflow would be 33,400 cfs. As a result of the dam
failure, the dam at Fountain Lake, approximately 800 feet
downstream, would be overtopped by approximately 7 feet. The
flow would then impact upon the Interstate Route 91 roadway
embankment approximately 2200 feet further downstream. The
roadway embankment would basically act as a dam since the capa-
city of the culvert is small {surface area is approximately 150
square feet) compared with the magnitude of the dam failure
outflow. Assuming zero flow through the culvert at Interstate
Route 91 the water surface would reach an approximate elev. of
85 at the roadway embankment and overtop it by a maximum depth
of 6 feet, If the impounded pool upstream of the roadway
embankment is reduced by allowing some discharge through the
roadway culvert, Interstate Route 91 would probably still be
overtopped. Interstate Route 91 is a major north south highway
and has vehicle traffic day and night. The area adjacent to
the brook downstream of Porter Lake is used extensively for
recreational purposes during daylight hours. It is therefore
concluded that any dam failure could place several lives in
Jjeopardy, either within the adjacent recreational area or on
Interstate Route 91. 1In addition, damage to Interstate Route
91 would result in economic losses due to the loss of a major
north south highway in this area. The dam is therefore placed
in the "significant" hazard classification.



6.1

SECTION 6: STRUCTURAL STABILITY

Evaluation of Structural Stability

I

Visual Observations - There was no visible evidence of dam or

spillway instability during the site examination on 14 August
1979. Llocal severe erosion was noted on the embankment slopes.
Stones were observed to be missing from the upstream vertical
stone masonry wall adjacent to the spillway. These conditions
should be corrective but are not considered indicative of the
need for urgent remedial action relative to structural stabi-
lity.

Design and Construction Data - Available documents indicate the

geometry of the embankment and spillway, but pertinent data
relative to embankment materials are unavailable. Therefore, a
theoretical analysis of embankment stability is not possible.
However the crest is relatively wide with respect to the
height, the side slopes are not unusually steep and there were
no observed visual evidence of instability. The past perfor-
mance of the spillway and the condition of the masonry do not
indicate instability of this structure. For these reasons, it
is expected that the dam has an adequate factor of safety rela-
tive to overall stability.

Operating Records - There are no available operating records to
aid in the evaluation of structural stability.

Post-Construction Changes - There are no available records of

post construction changes which would affect embankment stabi-
Tity.

Seismic Stability - Forest Park Upper Dam is located in seismic
zone 1 -and in accordance with recommended Phase I Guidelines,
does not warrant seismic analysis.

6-1



7.1

7.2

7.3

SECTION 7: ASSESSMENT, RECOMMENDATIONS AND REMEDIAL MEASURES

Dam Assessments

a.

Ce.

Condition - Visual observations indicate that the dam is in
fair condition. While some deficiencies which need work were
noted, no conditions which would warrant urgent remedial action
were observed.

Adequacy of Information - The evaluation of the dam has been
based on the visual examination, consideration of available
records and past performance and application of engineering
judgment. Generally, the information available or obtained has
been adequate for the purposes of the Phase I assessment.

Urgency - The recommendations for remedial work outlined in
Section 7.2 and 7.3 should be undertaken by the owner within
one year after receipt of this report.

Need for Additional Investigations - An additional investiga-
tion should be performed by the owner as outlined in Section
7.2

Recommendations

it is recommended that the owner arrange for the following investi-
gation to be undertaken by a registered professional engineer:

1.

The dam requires extensive clearing and grubbing, regrading and
reconstruction of the upstream and downstream slopes. Due to
this and the apparent erodable silty fine sand embankment fill,
an engineering investigation should be made for the removal of
trees and root systems, restoration of the embankment slopes
and the protection of slopes against trespass, wave action, and
surface water runoff. This may require a re-evaluation of the
roadway drainage system.

The owner should implement corrective measures as required based on
the results of the engineering evaluation.

Remedial Measures

d.

Operation and Maintenance Procedures - The following remedial
work should be undertaken by the owner:

(1) Make temporary repairs to eroded areas on the dam.

(2) Clear and repair catch basins and drains.



(3)

(4)

(5}

(6}

(7)

(8)

Remove vegetation from the stone masonry spillway and
embankment walls.

Renew the cement mortar cap at the top of the spillway
weir.

Replace the missing stones at the base of the vertical
stone masonry wall at the front face of the dam embankment
in the spillway area.

Repair the mortar plaster on the underside of the discharge
culvert roof,

Establish a formal operational procedure and maintenance
program,

Develop a formal emergency procedures plan and warning
system -in cooperation with local officials and institute a
program of annual technical inspections.

7.4 Alternatives - There are no practical recommended alternatives.
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Spillway A-3
Spillway (con't) A4
Outlet Works - A=5

Special Structure: Spillway Dischargé‘cﬁiveit A-6



VISUAL INSPECTION PARTY ORGANIZATION
NATIONAL DAM INSPECTION PROGRAM

DAM: Forest Park Upper Dam

DATE: 14 August 1979

TIME: 2:00 PM

WEATHER: Overcast -~ Temperature in the 60's

WATER SURFACE ELEVATION UPSTREAM: Water surface Apprex. at Spillway
. Crest Elevation.

STREAM FLOW: Q=CHL™® = (2.9) (40") (0.19)%*3 = 9.5 cfs &

INSPECTION PARTY:

1. Joseph E. Downing ~ CDM Hydrology/Hydraulic

2. Francis E., Luttazi - CDM_Operations/Structural

3. John Critchfield — Haley & Aldrich

4. Douglas Gifford - Haley & Aldrich

PROJECT FEATURE INSPECTED BY REMARKS
T.

2,

o

3
‘4".

PRESENT DURING INSPECTION:
1.
2.
3.

APPENDIX A-L




VISUAL INSPECTION CHECK LIST
NATIONAL DAM INSPECTION PROGRAM

DAM:_ Forest Park Upper Dam

DATE: 14 August 1979

EMBANKMENT : BY: JWC & DGG
CHECK LIST CONDITION
1. Upstream Slope 1.
a. Vegetation a. Dense brush & large trees.
b. Sloughing or Erosion b. Local erosion at right edge of
¢. Rock Slope Protection - steps at spillway.
Riprap Failures c. None observed.
d. Animal Burrows d. None observed.
2. Crest 2.
a. VYegetation a. Paved roadway. ,
b. Sioughing or Erosion b. Runoff from roadway along down-—
c. Surface cracks stream edge leading to downstream
d. Movement or Settlement slope erosion; see 3b.
c. Minor surficial pavement cracking.
3. Downstream Slope .de None observed.
a. Vegetation
b. Sloughing or Erosion 3.
c. Surface cracks a. Dense brush & large trees.
d. Animal Burrows _ b. Recent wash area with pocket in
e. Movement or Cracking near slope up to 2.5 ft. deep. Evidenc
toe of older wash and erosion areas;
f. Unusual Embankment or one stabilized by bricks.
Downstream Seepage c. None observed.
g. Piping or Boils d. None observed.
h. Foundation Drainage Features e. None observed.
i. Toe Drains f. None observed.
g. MNone observed.
4. General h., ©None known,
a. Lateral Movement i. None known.
b. Vertical Alignment :
¢. Horizontal Alignment 4,
d. Condition at Abutments and a. None apparent.
at Structures b, Embankment crest nearly flat
e. Indications of Movement of paved roadway. -
Structural Items ¢+ Good,
f. Trespassing d. ZErosion at new pathway at left
g. Instrumentation Systems abutment; erosion on downstream
: slope above culvertr; erosion at
spillway; see 1lb,
e, None observed.
f. Unrestricted; overgrown paths
along U/S & D/S slopes.
g. None known.,

APPENDIX A-2




VISUAL INSPECTION CHECK LIST
NATIONAL DAM INSPECTION PROGRAM

a. General Condition
b, Obstructions
c. Log Boom etc,

Weir

a. Flashboards

b. Weir Elev. Control (Gate)
c¢. Vegetation

d. Seepage or Efflorescence

€. Rust or Stains

f. Cracks

g. Condition of Joints

h. Spalls, Voids Or Erosion

i. Visible Reinforcement

j. General.Struct. Condition

Discharge Channel

a. Apron

b. $tilling Basin

¢. Channel Floor

d. Vegetation

€. Seepage

f. Obstructions

g. General Struct. Condition

Walls

a. Wall Location

} Vegetation

Seepage or Efflorescence
Rust or Stains

Cracks

Condition of Joints
Spalls, Voids or Erosion
Visible Reinforcement
General Struct. Condition

1.

DAM: Forest Park Upper Dam DATE: 14 August 1979
SPILLWAY: - BY: _m.E.1

CHECK LIST CONDITION

1. Approach Channel Note: Spillway fronts directly on

a.
b.

G
b.
Ce
d.
Ee

f.
g.
h'
i.
i
e
b.
Co
d.

e.
f.

(1)
(2)
(3)
(%)
(5)

Mortar cap cracked repeatedly
+ to right and left of spillway,

lake,

Good,

None observed. 1Inlet gate
operator . located at center of
spillway approx. three feet
upstream,

None observed.

None,

See "Qutlet Works,"
None observed,

None observed,

None observed,

None observed,
Good.,

None observed.

None observed,
Good,

Channel floor submerged.
Semi~circular stilling basin at
foot of spillway cascade.
Submerged.

None_ observed,

None observed.

Debris observed in stilling . -
basin at entrance to discharge
culvert, .

Good.

Semi-circular arch. spillway face
Slight growth of vines and grasg
at right and left of spillway,
Slight seepage through joints
at right of spillway.

Rust stains at lower right side
of spillway.,

Good,
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VISUAL INSPECTION CHECK LIST
NATIONAL DAM INSPECTION PROGRAM

DATE: 14 August 1979

DAM: Forest Park Upper Dam

SPILLWAY: (Continued) BY: F.E.L.

CHECK LIST CONDITION

1. Approach Channel 6. Mortar cap completely eroded

a, General Condition
b, Obstructions
Cc. Log Boom etc.

2. Weir

Flashboards

Weir Elev, Control (Gate)
Vegetation

Seepage or Efflorescence
Rust or Stains

Cracks

Condition of Joints
Spalls, Voids Or Erosion
Visible Reinforcement
General.Struct. Condition

do
b.
C.
d.
€.
f.
go
h.
i.
jo

Discharge Channel

da. Apron

b. Stilling Basin

Channel Floor

Vegetation

Seepage

Obstructions

General Struct. Condition

Walis

a. Wall Location

Vegetation

Seepage or Efflorescence
“Rust or Stains

Cracks
) Condition of Joints
) Spatls, Voids or Erosion
} Visible Reinforcement

) General Struct. Condition

7
8-

at middle third of spillway.
Deterioration of stone masonry
at lower left of spillway.
None observed.

Good

b, Upstream face of dam parallel to
spillway arch, :

Tufts of grass were growing
from masonry joints,
Efflorescence observed locally
over entire wall area.

None observed.
None observed,
Good.,
Deterioration of stone masonry
observed at lower sections of
wall to right and left of dis-
charge culvert entrance,

None observed,

Fair.

See 4b-6,
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VISUAL INSPECTION CHECK LIST
NATIONAL DAM INSPECTION PROGRAM

DAM:__ Forest Park llppexr Dam DATE__ 14 August 1979
QUTLET WORKS: BY: F.E.L.
CHECK LIST CONDITION
1. Inlet 1.
a. Obstructions a., None observed. ‘
b. Channel B, N/A, 1Inlet draws directly from
c. Structure lake.
d. Screens c. Nome.
e. Stop Logs d., Submerged.
f. Gates e. None,
f. Submerged,
2. Control Facility
a, Structure 2.
b. Screens a. None.
c. Stop Logs b, Submerged.
d. Gates ¢. None,
e, Conduit d. Submerged.
f. Seepage or Leaks e. Submerged.
f. None observed, Inlet and. con-
3. Outlet duit submerged.
a. Structure
b. Erosion or Cavitation 3.
c. Obstructions »
d. Seepage or Leaks a. Concrete walled culvert with
brick lined arch roof,
4, Mechanical and Electrical b. None observed.. Submerged,
a. Crane Hoist c. None observed, Submerged.
b. Hydraulic System d.” None observed. Submerged.
c. Service Power
d. Emergency Power b4
e, Lighting
f. Lightning Protection ‘a. None observed.
b. None observed.
5, Qther ¢. Manually operated turnstile type
. . gate operator at inlet gate.
d. None observed.
e. None observed.
f. N/A.
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VISUAL INSPECTION CHECK LIST
NATIONAL DAM INSPECTION PROGRAM

DAM:__Forest Park Upper Dam DATE: 13 August 1979
CHECK LIST CONDITION
Culvert

Culvert is in good general structural
condiiton., Mortar plaster at culvert
roof has cracked and pileces have fallen
away. Culvert floor -submerged. No
further exceptions noted.
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DOCUMENTS

APPENDIX B
ENGINEERING DATA

List of Available Documents
Description of Dam (by Mass. Div. of Waterways)

PRLOR INSPECTION REPORTS

DATE

March 6, 1957
January 31, 1958
December 1, 1958
December 31, 19359
January 18, 1961
December 12, 1961
January 22, 1963
December 10, 1964
November 2, 1965
December 27, 1967
December 2, 1969
January 29, 1974
February 9, 1976

DRAWINGS

NO.
1

BY

County of Hampden, Mass.
County of Hampden, Mass.
County of Hampden, Mass,
County of Hampden, Mass.
County of Hampden, Mass,
County of Hampden, Mass.
County of Hampden, Mass,
County of Hampden, Mass,
County of Hampden, Mass.
County of Hampden, Mass,
County of Hampden, Mass,
Mass. Div. of Watdrways
Mass, Div. of Waterways

TITLE

Plan of Dam

Pecousic Brook Forest Park
Springfield, MA '
April 1919

B-8
B-9
B-10
B~11
B-12
B-13
B-14
B-15
B-16
B~17
B-18
B~19
B-23

B-27
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ALL AVATIABLE DOCUMENTS ARE INCLUDED IN APPENDIX B



/ LoSCRIFTION OF Dl

! DISTRICT 2 .

Submitted by R. C. Salls, P.E,. Dam No. 2-7-281-3
Date Jamuary 29, 1978 CityRIGE __ Springfield
Name of Dam _Forest Park Upper Dam
"Porter Lake"
1. l4as8. Rect.
Locaticn: Topo Sheet No. 120 Coordinates ¥ _ 593,000 E _ 309,400
Provide Bi" x 11" in clear copy of topo map with location of
Dam clearly indiecated.
On Pecousio Brook in Forest Park -~ Park Drive, a park road, goes over
embankment .
2, Unknown -~ prior

Year built to 1520 . ‘ Year/s of subsequent repairs Unlmown

Date 1919 on masonry
Plans dated 1919

3. Purpose of Dam: Water Supply. Recreational X
Flood Control Irrigation Other
‘ Skating = Duck pond
A, :
Drainsge Area: 5.0 8q. mi. aeres.,
Type: City, Bus, & Ind. 0% Dense Res. 203  Suburban _&)% Rurel,Farm
Viood & ScrubPLagi 20%  Slope: Steep 205  Med. 203  Slight 607 .
arka — "
5.
. Normal Ponding Area: 30 Aeres; Ave. Depth 69
Tmpoundment: 58% mi1lion gals.; 180 . acre ft.
Silted in: Yes X No Approx. Amount Storage Area 20%
6. o :
No., and type of dwellings located adjacent to pond or reservoir
i.e. summer homes ete., None, Lake in Forest Park
Skating Pavilioh
T

+
Dimensions of Dam: Length _ 4#50= Max. Height 24! ~ downstream toe
gt under Fountain Lake
Freeboard U=

Slopes: Upstream Face _ 231 = Erush and trees
Downstream PFace 211 « Brush and treas
Width scross top 4o - by ft.

APPENDIX B-2



Dam No. 2=7-281-2

vy
8.
Classification of Dam by Material:
Earth X Cone. Masonry Stone llesonry Drop inlet and
I‘gnbanm_— : conduit
Tmber : Rockfill (Other
81:., [} ’
Dam Type: Gravity _ X Straight _X Curved, Arched Other
Overflow Non-overtiow X
G.
A. Description of present land usage downstream of dam:
70 = %?‘1, 30 % urban ~ Rajlroad and highway
B. Is there a storage arez or flood plain downstream of dam which
could accommodate the impoundment in the event of & complete
dam failure? Yes X " No
C. Character Dovnstream Valley: Narrow X Vide Developed
Rural 70% Urban Ea
Park . Highway and Railroad
10.
Risk to life and property in event of complete failure.
No. of people 6~8
No. of homes Nen#
No. of businesses  Nons
No. of industries  None Type
. Peed line for Longme
No. of utilities % Type __Eleotrie and Teinemondoy Water, Gas,
Railroads _ NY, NHEH Main Line
Other dams _Foresti Park Middle and Lower Dams Noz. 2-7-281-1 and 2
Other _Rte. 1-9) including portions of South End Bridge interchange. Exits #1 & 2
11. o .
. Attach Sketch of dam to this form showing section and plan on BI" x 11" sheet.
RCS/vk
Attachmentsa
Locua Plan
Sketohes

APPENDIX B-3
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c{:'} Y €.D. Springrila
, March 5, 195,

(1957)

Tne Hon. Tne Board of County Commissioners
Hampden County Court House

37 Blm Street s

Springfield, Mass.

Gantlemen:

All dams 4in the City of Springfield were inspected one or mor:
times during the year 1956. The following is a report on the
condition of the various dams as noted during the inspectiong.

*« & & & 4 2 8 B & & & F 5 B B B ¥ &5 ¥ »

C. Forest Park Upper Dam

This dam forms Porter Lake 1tself and is an earth embankmens
with a masonry spillway at about the central section. No damaco
occurred at this structure in the flood of Awgust, 1555. In
recent years it has been noted that the masonry of the spillwz
is becoming spalled and eroded as a result of weather and water
action. This conditlon needs attention and the necessary mail-
tenance work should be done in the near future to prevent further
deterioration of the structure and the need for more expensive
and difficult repairs at a later date.

There are twenty-two dams and dam sites within Springfield thei
are inapected agnually. Of this number, seven are municipally
owned. The dam at the Watershops Pond is in addition to the above
twenty-two,

Only one active dam other than the Watershops Pond Dam was .
seriously damaged in the flood of 1955. Thils dam, the lower Forest
Park Dam, has been rebuilt, With the exception of the damage &t .
the Basaette Pond Dam, other structures damaged were elther abandonci
or dilapidated and of little use.

Very truly yours,

GUeorge H. Melonnell
County Hydraulic Bngineex
GHM/T '
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Colvs Sprin‘ﬁ.ld

Jan. 31, 143y

The Lion. the Board of County Conaiesioners
Lampien County Court Bause
~poringiieid, Mas..

wontlen en:
£ caras situated in the Uity ol —pringlieic were iuapecics one or aore fi. ..

vuring the past yeazr. The following ds & report on the conuition of the var.u_.
canis withia spriagflicle. :

€. Yorest i’ark Upoer Lasn

This aam forms Porter lLabke proper and the earth embankment au wel. &
the masonry spillwey are in saticiactory conuiit.on. Maintenance an: repais.
are needed ot the masonty apillway. These repairs should be wone in thir
near future in order to preveat more seriouc and expensive work bein;, 1o
quired at a later date. In recent years it has been notec that the masozn-y

is beconiing spalled and erodcd, Unless corrective action iz taken, thi.
condition will becone worse with the pasaing of tinic.

Respectiully submitted,

George I.. Mciooanell
County Hydraunlic agiaees

GHL /b
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CL Springfield

Lec. 1, 1958

The Hon. the Loard ol Lounty Lomnissioness
hampaen County Court House

37 slmy Street

Springfieln, Mass.

entlernen.

All dams siteatew in the City of Springfieis have been inspected ane or more
times quring the past year, The foilowing iz & report on the condition ol the
variou: dams within Springiielc.

- - L - L ] > L - - - L4 - L - - L Ll L] L] - > L] - L]

C. Forest Park Upper Lam

The embankment of this dam is satisfactory. The spillway is still

in need of maintenance and repair to the masonry that is spalling

and eroding. The condition sppears to be getting worse and corrective
action shoula be taken. Vegetation growing from the stone masonry
ahould be killed. This cenuition has been reported before and to uate,
no ateps have been taken to do any corractive maintenance.

Respectfully submitted,

George k. Mclonnell .
County Hydraulic Engineer

GHM fmb
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€D Springfield

Dec. 31, 1959

The Hon. the Board of County Commissloners
Hampden County Court House

37 Elm Strest

Springfield, Mass,

Gentlemsn:

All dams located within the City of 8pringfield have been in-
spected one or more times during the past year, The following
is a report on the condition of the various dams Bituated within
Springfield, as noted during varlous inapections in 195%.

- L ] L4 - o B L] [ ] L] L -

C. JForest Park Upper Dam

The magsonry spillway at this structure is in need of mainten-
ance and repairs. Weathering and water wear on the stones

at the face of the spillway is growing worse. OCapstones
at the right end of the splliway crest will fall from the

dam in the near future, unless maintenance ie done at this
structure,

The embankment section of this ‘dam was found to be in satis-
factory condition.

4 & & = & & & 0 @ & & & & & 2 & s b

Respectf{ully esubmitted

George H., MeDonnell
County Hydraullc Engineer
@HM/ cmb
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CD Springfleld
Jen. 18, 14961

The Hon. the Board of County Commissioners
Hampden County Court House

37 Elm Street

Springfield, Mass,

Gentlemen:

The dams situated within the City of Springfield have been
inspected one or more times during the year 1960. The follow-
ing 18 & report on the gondition of the various dems within
Springfield, as noted in the annual 1napections and at the
time of special 1nspections.

[ ] - L] * L . - - - * L] » L J L]

¢. Forest Park Upper Dem

Capstones at the right of the epllliway masonry crest may
fall as the result of weathering and water wear of support-
ing masonry., The masonry face of the spillway at both
abutment areas will need attention soon to prevent further
weathering and water erosion action and to provide proper
support for the capstonesa.

The earth embankment of the dam is satisfactory,

Respectfully submitted

George H. MoDonmell
OHM/omb County Hydraulic Engineer
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CD Springfiecld
Dec, 12, 1361

The Hon, the Board of County Comminsioners
Hampden County Gourt House

37 Elm Strect

Springlield, Mass.

Gentlemen:

The dams located within Springfield have besr. inspected at least once
during the year 1961. The following is a raport on the general con-
dition of each dam in Springfield,

L ] - - - L L] L] - L] * - o - L - - L]

C. Yorest Park Upper Dam

Repairs to the spiliway of this dam should be done as soon as possible.
Failure to make repairs and the continuation of the detericration of

the masonry of the overflow will result in loss of the capstones on the
spillway and the possibility of inajor damage occursing to the dan.. The
need for repaire at this structure has been pointed out in tho past and

a5 yot, no work of A parmanent naturs has been done, Repairs are
also needed to the maserry condult carrying the discharge fron,
the spillway under and thru the embankment, Erosion and wear of
the mascnry has growa to s point where repairs are a neceasity,
The embankment at this dam is iz satisfactory condition.

Respectiully submitied

GHM /emb . Goorge H, McDonnsll
County Hydraulic Engineer
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CD Springfield
Jan, 22, 1963

The Hon, the Board of County Commissicners
Hampden County Court House

37 Elm Strest

Springfisld, Mass.

Gentlemen:

All dams situated within the City of Springfield have been inspected at
least once during the year 1962. The foliowing is a report on the general
condition of each dam in the City of Springfield.

L] L] . L] - L] L] L] L] - - - - L] L] - L . - L] -

<. Forest Park Upper Dam v -

Capstones at the right end of the spillway have falien off as pre-
dicted in the report of a year ago. More damage wlll be done to
the spiliway of this dam unless peeded maintenance is done in the
fmmediate future, For some time the fact that this dam is de-
teriorating has been pointed out to the officiale of the Park Depart-
ment. Notking has bsen done as yet in the way of maintenance to
prevent further deterioration. Unless maintenance is done now,
more serious and costly repairs will be required in the near
future and it is possible that more ssctions of the stone masonry
of the dam will fail. The smbankment of the dam s satisfactory.
The splllway tube passing thru the embankment undsr the road
should be chocked thoroughly and repaired as needed,

. L ] L ]

o * - L) L] - L] [ ] L] » - » L-T L] L] - » L

Rupa:tfun;r idbmltted
S
A

GHM/emb _ . George H. McDonnell
County Hydraulic Engineer
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CD Springfield
~ December 10, 1964

The Hon. the Board of County Commlissioners
52 State Street
Springfield, Massachusatts

Gentlemen:

Each and svery dam situated within the City of Springfield has now been
inspected at least once during the year 1964. The dams were inspected
from time to time throughout the year and final inapections were made
on December 3, 1964. The following is s report on the general condi-

C.

_tions noted at sach dam in the City of Springfield.

Forest Park Upper Dam

This dam is in the same general condition as reported to your Board
last year. Conferences in regard to this dam were held as outlined
hersinbefore under the report on the Middle Dam. Cap stones at the
right end of the apillway have fallen off and unless repairs are made

to the spillway masonry in the very near future, it can be sxpected i
that mors expensive repairs will be required at a later date.

The sidewalls of the conduit that passes thru the embankment is in poor
condition particularly at about the water line, Erosion irn the masonry
bhas become quite deep. The earth embankment of the dam was found
to be in satisfactory condition.

- - * L] . L - L] L - - - L] L4 L L] L L - . Ll

Respectfully submitted,

Georgs H, McDonneil
GHM/mg County Hydraulic Englinesr
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CD Springfield
November 2, 1965

The Hon. the Board of County Commissicners
52 State Strest
Bpringfield, Massachusetts

Gentlemen:

The undersigned has completed the inspections of all dams within the City
of Springfield. Every dam within Springfisld has baen inspected at least
once during the year 1965. The following is a report on the general con-
dition noted at each of the dams in the City of Springfield.

C. Eoress Park Upper Dam

This dam is in very good condition, The stone and concrete magonry
of the spillway and abutment areas has bsen completsly repaired.
Missing cap stones have been replaced.

The large arch culvert that passes thru the smbankment has bad the
sroded side walls repaired with new concrete, At the discharge end
of the culvert the side retaining walls have been rebulit and are in
sxcsilent condition. :

The smbankment is in very good condition. Water leval in storage
was at the apillway crest. This dam was considered safe when in-
spected. ' .

W ® a&a & & % ® A& & & B 8 W R B 8 B N & ® m N ®m mnm

liupeztluﬁy submitted,

George H., McDonnell
County Hydraulic Engincoz_-

GHM/mbf{
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CD Springfield
December 27, 1967

The Hon. the Board of County Commissioners
52 State Street
Springfield, Massachusetts

Gentlemen:

The undersigned has completed the inspections of all dams situated within
the City of Springfield. Every darm within Springfield has been inspected
at least once during the yesr 1967. The foliowing is & report of the
goneral condition noted at sach of the dams in the City of ipringfield.

- » L] L * L] L] - [ ] L L] L ] - L] - * Ld L - L L -e

C. Forest Park Upper Dam

This spiilway was found to be in very good condition. The crest was
okay and no {flashboards were in place, Watsr was overflowing the
spillway. Masonry repairs completed a few years ago are standing
up very well,

The arch conduit through the embankment was in good condition.

The concrete conastruction on the face of each side wall of the conduit
placed at the time of the repair work a fow years ago, was found to be
in very good conditien,

The earth ambankment was satisfactory. The toe area was okay and
the roadway over the top of the embankinent was good.

This dam was considered safe when inspected,

L * L] L] - - L] - L] * L ] L] L J [ ] L L] [ - - . - . -

Regpectiully submitted,

aeorge H. McDonnell
County Hydraulic Engineer

GHM/amd
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* GEORGE H.MDONNELL
PHILIP W. SHERIDAN
EDWARD J. BAYON

CIVIL.SANITARY AND ELECTRICAL ENGINEERING
INVESTIGATIONS ,REPORTS.PLANS AND SPECIFICATIONS

SUPERVISION OF CONSTRUCTIOR AND CPERATION

_.JBO./\'T CONSUILITING ENGINEFERS

BOWERS AND PEQUOT STREETS
HOLYOKE. MASSACHUSETTS
TEL.JEFFERSON 3-2951

CD Springfield
December 2, 1969

The Honorable the Board of County Commissioners
52 State Street '
Springfield, Massachusetts

Gentlemen:

The undersigned has completed the inspection of every dam situated
within the City of Springfield, The dams within Springfield have been
inspected at least once during the calendar year 1969, The following is
a report on the general condition noted at each: of the dams coming under

County jurisdiction,
L) LN [ ] - . * [ [ ] * L] - - . * L] - L L] L] *

C. Forest Park Upper Dam

The curved spillway at this damn was noted to be o, k., Masonry was
satisfactory and water level on the day of inspection was overflowing
the crest. There were no flashboards on the crest. There were no
flashboards on the crest. )
The face of the stone wall just downstream of the spillway and on
the upstream side of the embankment, as viewed from the spillway,
is eroding at the lower left and a shallow cavity is forming. This
condition is not bad as yet. The cavity will be observed during the
inspection next year and any extension of the cavity will then be
reported to your Board with a recommendation that the Park Com-
missioners be notified.

The embankment of the dam was o.k. Trees and brush growing
from the slopes do not endanger the dam because of the great width
of this embankment in relation to its shallow height., The road ex-
tending along the top of the dam is in good condition.

The arch spillway conduit and the repaired masonry walls within
the conduit were all noted to be in good condition,

In the opinion of the undersigned, this dam is safe.

L] - L] L L . » L - L - L L - L ] L - L] L] - L] L]

Respectfully submitted, .

r
George’H. McDonnell )
County Hydraulic Engineer
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INSPECTION REPORT = DAMS AND RESERVOIRS

LOCATION:
CityXyam® __Sprinrfield » County___ Hampden + Dam No.__ 2-7-281.3 ,
Name of Dam Forest Park Upper Dam “"Porter Lake" * .
Mass. Rect,
Topo Sheet No, 32 D, Coordinatea: N 53,000 + E__ 309,400 .

) bate
Inspected by: R. C. Salls, P.E. , On_Jan.29, 197% ., Last InspectionDec. 2, 1969

72,
- OMNER/S: As of Noyezber 1942
per: Assessors X | Reg. of Deeds s Prev, Insp. , Per, Contact X -
Park Commnisgicn . ‘
l1.__City of Sprinzfield = Park Dept., Forest Park 0ffice, Sprinsfield, Masa.
Neme 5t. & Mo, City/Town State Tel. No,
2s ‘
Name 8t. & No. City/Town State Tel, Ho,
Ds : '
Name 8t. & No. City/Town State Tel, No.
=5
~ .~ CARETALER: (if any) e.g, superintendent, plant menager, appointed by
absentee owner, appointed by multi owners.
Albert Poghler
— Deputy Supt. for Maintenancs, Park Dept., Forest Park Office, Springfield, Mass.
Name St, & No, City/Tovm State Tel, No,
b,
" DATA1 '

No. of Pictures Taken None ., Sketches See description of Dam.
Plens, Where Iun Springfleld ity Enginéer's riles E‘m. :

DEGREE OF BAZARD: (if dam should fail completely)*

1. Minor . 3, Severe .

2. Moderate I . 4, Disastrous .
Comments: Laprge culvert under Route I-91 should acocommodate relessed impoundment

#This rating may change as land use changes (future development).
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_cﬁ/c)urms: OUTLET CONTROLS AND DRAWDOWN
No. 1 Location end Types In oenter of dam - atons masonry with ocnorete veneer ,

.

Controle , TYPE: : .
Automatio , idanual . Operative Yes : No .
Commentas .

In bottom oenter of drop inlet arch wall - 32" drawdown
No, 2 Location and Types_ Pipe through well screw operated 42" yalve .

Controls__Ye8 _, Type:

Openied 10 last

Automatic___ . Manual + Operative Yes__X , No + 5 years per
_— erployee Park
Comments: 0ate block just beyond drop inlet wall in pond, Dapt.

No. 3 location snd Type: .
Controls » Type: - .
Automatic o Manual - . Operative Yes s No___ .

Comments: .

Drawdown present Yes X , No + Operative Yes X s No .

Comments:_ See No. 2 sbove = size and elev, pipe from 1010 plan, N

@ DAY UPSTREAM FACE: Slope_ 231 s+ Depth Water at Dam _ 10 .
. ‘ Stone

Materials Twrf » Brush & Trees_X , Roek f£ill . Masonry __ ,Wood __ .

Other .

Condition: 1. Good . 3. Major Repairs . -

2, Minor Repajrs X . 4, Urgent Repairs .

Comments: Goneral brush, mumerous trees.i" to 24" dianeter trees on slope aouth

of drop inlet. Vertical stone masonry fage wall north of drop inlet , |

. * . .
~ DAM DOWNSTREAM FACE: Slope 281 .

Material: Turf . Brush & Trees * , Roek Fill -« Masonry . Wood .

Condition: 1. Good . 3, Major Repairs l .
2, ifinor Repairs X . 4. Urgent Repairse .

Comments: General brush « numercus trees 4" to 24" diameter. Erosiocn around

outlet of brick arch. Bit. roadway on top embankment - surface erosion
rn sloveg where berms broken.
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EMERGENCY SFILLWAY: Available  No . HNeeded . .

Height Above Nommal Water .__F4.
Width Ft, Height Ft. Material .
Conditions 1., Good . 3. Major Repairs .

2, Minor Repairs . 4, Urgent Repairs .
Commenta:

. DAl NO.__2.7-28).,

WATLR LEVEL AT TIME OF INSPECTION: It Pt, Above .+ Below X .

Top Dam X °  F,L., Prineipal Spillway : .
Other '
Normal Freeboard T Ft.

@ SUWIMARY OF DEFICIENCIES NOTED:
Growth {Trees and Brush) on Embankment Yes ~ ase Ttems 7 and B

Animal Burrows and Washouts None located

Damage to Slopes or Top of Dam_ Yes - see #B above

Yes, On south end upstream head wall epalled awzy
Cracked or Damsged Magorry 6 to B" deep. Horivontal orack in top brick arch

ouive on
Evidence of Seepage Unkmown.. Baok water Fmta.i.n Lake 5 ft. above toe alope

Evidence of Piping Unknown. Back water Fountain Lok 5 ft. above toe slope

Leaks Unknown

Erosion See Item 8

Trash and/or Debris Impeding Flow . Nene

Clogged or Blecked Spillway No

Other
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e ‘ ' ' ' DAl NO._2.7-281%

-l on
@ ’
=" OVERALL CONDITION:
1, 38afe .
2, Miner repairs needed X . _ .
3. Conditionally safe - major repairs needed .
k, Unsafe .

5, Reserveir impoundment no longer exists {explain}

Recormend removal from inspection list .

/«j ‘ )
K" REM4RKS AND RECOMMENDATIONS: (Fully Explain)

This earth embankment dam has existed for at least fifty-five years and possibly
longer, The date 1910 48 inseribed on the masonry of the downatream outlet structure.
It impounds a rather large lake “Porter Lake in Foreat Park," PFPorter Lake Drive, a
paved park roadway, y»uns acrosgé the embankment. The side slopes have considerable
surface erosion where the berms of the roadway are broken allowing the surface

rmoff to concentrate. This ercsion is particularly noticeable in the vicinity of
the downstream end of the spillway conduit.

The large stone masonry semiciroulsar drop inlet looated menr the genter of the dam
was in satisfactory condition at the time of inmpection. Water was flowing over
the crest and was 2% feet deesp cn the bottom of the inlet. The stone wall forming
the embankment side of the drop inlet and head wall for the briok arch culvert is
epalled and a portion of the face, roughly & faeet by 8 fest, has fallen away to a
depth of 6 to 8§ inches. There appears to be seepage thiu the wall here from the
embankment behind. ‘

The 10 foot brick arch culvert apillway condult from the drop inlet through the
embaniment has good alignment and grade. Conerete haunchees at the base of the
sidewnll appear to be of fairly recent origin and prevent wear along the water line
of the culvert. There is a horirontal crack the entire length of the culvert at
the crown of the arch btut there is no noticeable diasplagement in the structure.

No evidence of seepage or leakage through the earth embankment was found but the
back water from the impoundment of the middle dam was in some places five foot deop
- at the toe of this embankment.

Becauge of the width end massive nature of the embankment, the growth of trees and
brush on the slopes should not effeot the stability of the embankment as a whole.’

VRCS/,js/vk
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INSPECTION REPORT = DAMS AND RESERVOIRS

(i' LOCATION: _
City/Town_ Springfield . County . Hampden . '_Dam No, 2-7-2£1-=3 .
Name of Dam Forest Park Upper Dam "Porter Lake" v
' Mass, Rect, o
Topo Sheet No, 12 D, Coordinates: N 393,000 , E__ 309,400 .,
" Date
Inspected by:Harold T. Shumway onFeb.9,1976 . Last Inspectionl/29/74 .
.'2.\' .
W / OWHNER/S: 4As of February 9,'1976
per: Asgessors » Reg, of Deeds , Prev, Insp, X , Poer, Conteet X .
Park Commission -
1, City of Springfield,Park Dept.,Forest Park Office, Springfield,Mass.
Hame St, & No. . City/"‘own State Tal, No,
2. i )
Narme 5t, « No. City/Tovm State Tel, No,
3. l . r— CJ .‘bpu
Name : St, No. City/Tovm State Tel, ¥o. ~& T
) .
~.-" CARETAIER: (if any) €8s auperintendent, plant manager, appointed by

absentes owner, appointed by multi owners., \
.Albert Poehlerxr

Degutx Sugt. for Maintenance,Park Dept.,Forest Park Office,Sprincfield, Mass
. 8t. & No., City/Town State Tel, No. ]
=" DATAt ‘ .

No. of Piotures Taken None ., Sketches See descriptian of Dam,.

Plans, Mar@ﬂumiﬂmmﬁmw Plan.

DEGREE OF HAZARD: (if dam should fail eompletely)®
. 1. Minor : ’, ; .3, . Severe i : ..

2+ Moderate X .. k4, Disastrous o !

Comments: 58 ¥ million gallons ﬁmgoundmgn; could damagg' 2. dans. downsteean
Plus other park facilities, : .
~~—#This-rating may ohange as land use changes {future davelopment) _

[
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Diid NO.__ 2-7-~281-3

4 ) o -2 -

QUTLETS: OUTLET CONTROLS AND DRAWDOWN _

stone masonry arced D,I. spillway with

No, L Location and Type:iCenter of dam = concrete veneer - outlet is 9'W.x 7%’'il
arched brick culvert.

Controls__nong TYFPE: . B

Automatio . Hanual + Operative Yes s+ No .
. O — . :
Commments:Most of veneer has peeled away from stone masonry wall ,on in-
‘ side of drop inlet.
No, 2 Looation and Type: In bottom center of arced D.I. - 42" dia.drawdqwn pipe

Controls  yes, Type:Screw operated 42" gate valve. .

Automatic . Manual_X . Operative Yes X _, No .

CommentsiGate block just upstream of drop inlet wall. - Controls opex-
able per Park Dept. personnel.

No. 3 Location and Type:i .
Controls » Type: ' .
Automatic . Manwal ., Operative Yes___  , No____ .

Comrients: . - : ‘ .

Drawdown .present Yes X _, No____ . Operative Yes ____ , No .

Comments:_See No. 2 above.

@ DAM UPSTREAM FACE: Slope_2:1 ' + Depth Water at Dam _10' .
" Materdel: Turf X ___, sSmsgxxlrees_X ., Rock £ill___. et X _Wood .

OtherVertical stone masonry facewall north of drop inlet. .

Condition: 1. Good . . Je Major Repaira

2, Minor Repairs X . 4, Urgent Repairs .

CommentaiConcrete veneer on inside of drop inlet peeled on 80% of surface.

Numerous 6" to 28" trees growing on slope. Minor erosion from "suUr—
face run-off from roadway along top of dam.

@ _
DAM DOWNSTREAM FACE: Slope 2:1 . )
. Congc.
Materials Turf X . Brush & Tress X . Rook Fill « Masonry X, Wood .
Other : .
Condition: 1l. Good . 3, Major Repairs ' . ,-".
2. ldnor Repairs X . 4, Urgent Repaira . }/

/

Couments:_Medium brush growth - many trees of varions sizes - Drocien

gullies in several areas where roadwa berm is -
ing surface run off to wash down the glope. broken avay .allow
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@ EMERGENCY SPILIMAY: Available No _, Neaded No |, .

Height Above Normal Wates Ft,

. DAM NO.2-7-281-3

Width Ft, BHeight Ft. . Material
Condition: 1, Good - . " 3, Major Repairs

2, Minor Repairs . 4. Urgent Repairs

(]

Ooments:mmqmmﬂ_qg;_vgr{: appear to have been adeguate to
carry runoff for,many vears - top of embankment is a waved .

roadway 7 feet above normal water level.

\,u LIt .
‘) WATER LEVEL AT TLdc OF INSPECTION:6_3/4 Ft, Above . . Below__ X

Top Dam_x — PF.L. Principal Spillwey____

Other

Normal Freeboard . 7. __Ft. ,

G2

‘o’ SUMMARY OF DEFICIENCIES NOTED: _
Growtn (Trees and Brush) on Embankment yes - see items #7 and #8

Animal Burrows and Washouts None noted

runcif.

Damage to Slopes or Top of Dam yes-small erosion gullies from surface/

Most of concrete veneer on inside suriace of

Cracitad or Damaged Maso

es-drop inlet gone = erack in top of brick

arched culvert runs entire Lengfii O CUIVEXT.
Evidence of Seepage None found -

BEvidence of Piping None found

'+ Leaks None found

Erosionyes — erosion gullies on both upstream and downstream slopes.

Trash and/or Debris Impeding Flow None found

3

Clogged or Blooked Spillway None found

Other
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+ DA NO,2-7-281-3

2.

OVERALL CONDITION:
1. Safg .

2. Minor repsirs needed _ X

3, Conditionslly safe - major repairs nesded

4, Unsafe .

5, Reservoir impoundment no longer exista {explain)

. Recombend removal from inspection list

@ REMARKS AND RECOMMENDATLONS: {Fully Explain)

Most of the brush growth on the upstream slope appears to have been
removed, with only an occasional shrub remaining. Many trees of 6 inch to
28 inch diameter were noted growing along siope but due to the width of
embankment these trees do not appear to pose a hazard to safety of dam.
Minor erosion along slope from surface runoff was noted. The concrete
veneer on the inside wall of drop inlet has peeled off over approx. 80%
of surface. This veneer appeared to be mostly of aesthetic value and
does not affect the stability of drop inlet. The horizontal crack in the
crown of the arched culvert noted in last inspection is still evident but
grade-and alignment of culwvert appear good.

On the downstream slope a brush growth was noted along with numerous
trees of various sizes. Erosion gullies were noted in areas where rcad-
side berm at top of slope was broken, allowing concentrations of surface
water to course down the slope. These gullies are still of minor size
but repairs now would prevent further erosion of slope. These conditions
were noted in last 1nspection of Janunary 29 1974 and do not appear to
have been corrected since then.

No evidence of seepage or leaks were found but the backwater from
impoundment of the middle dam covered toe of slope to a depth of 2' to
3' all along bottom of embankment.

Dam appeared to be safe and sound at time of inspect;on with only
minoxr repairs listed above noted.

—. HTS/bk
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APPENDIX C

SELECTED PHOTOGRAPHS OF PROJECT

LOCATION PLAN

Location of Photographs
PHOTOGRAPHS
No, Title

1. Overview of Upstream Face of Dam from Right
Bank of Pond '
2. Crest of Dam from Right Abutment
3. Upstream Face of Dam from Left Abutment
4. Downstream Face of Dam
5. Partially uprooted tree on downstream face of dam
6, Overview of Spillway at Upstream face of dam
7. Masonry Wall at Upstream Face of Dam at
Spillway Area and Entrance to Outlet Culvert
8., Reservoir Drain Operator Upstream of Spiliway.
9, Overview of Upstream Pond with Portion of Spillway
Crest and Reservoir Drain Operator in Foreground
10. Overview of Downstream Pond with Discharge end of
Outlet Culvert in Foreground

Page No o.

Page No.
iv

iv

Cc-2
C~2
C-3
C-3



North

A

C?}orter Lake;7

Gate Operator

] “\\\ j
e s
2 -Park Road;: 6
st } -
T 5 !ikﬁjgla—m_Discharge Culvert ‘\

-

ountain Laké;D

TA NOTES: '
1. PLAN BASED ON APRIL 1919 DESIGN
DRAWINGS AND CDM FIELD OBSERVATIONS. .
2, 1 DENOTES PHOTOGRAPH NUMBER AND
DIRECTION OF VIEW, . '

CAMP DRESSER & McKEE, 1NC_|U.S.ARMY ENG. DIV, NEW ENGLAND

BOSTON, MASSACHUSETTS - CORPS OF ENGINEERS

NATTONAL PROGRAM OF INSPECTION OF NON-FED. DAMS

LOCATION OF PHOTOGRAPHS

FOREST PARK UPPER DAM . SPRINGFIELD, MASSACHUSETTS

Scale: Not To Scale
Date: Sept. 1979
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3. UPSTREAM FACE OF DAM FROM LEFT ABUTMENT,

4. DOWNSTREAM FACE OF DAM., NOTE EROSION ABOVE OUTLET CULVERT.
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6. OVERVIEW OF SPILLWAY AT UPSTREAM FACE OF DAM,

APPENDIX

Cc-3



s

. T S
MASONRY WALL AT UPST
ENTRANCE TO OUTLET CULVERT.

v SR
” *ﬁﬂ

e

AM FACE OF DAM AT SPILLWAY AREA AND

8. RESERVOIR DRAIN OPERATOR UPSTREAM OF SPILLWAY. NOTE

DRAIN OUTLET AT BOTTOM RIGHT OF PHOTO,
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t L LR 1 B 3
9. OVERVIEW OF UPSTREAM POND WITH PORTION OF SPILLWAY CREST AND
RESERVOIR DRAIN OPERATOR IN FOREGROUND,

10. OVERVIEW OF DOWNSTREAM POND WITH DISCHARGE END OF

CULVERT IN FOREGROUND.

OUTLET
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APPENDIX b

HYDRAULIC AND HYDROLOGIC COMPUTATIONS

Page No.

FIGURES
Drainage Area Map S D-1
Dam Failure Impact Area Map ' _ D-2
COMPUTATIONS
Test Flood Development : D-3 ,
Discharge and Storage Capacities D-4 - 9
Surcharge-Storage Routing D-10

Dam Failure Analysis ; , " D-11 - 16



T

R
G

o n ot T 2 v
T ] : J o M 5 A [T
2 % S £ 2 e i
s o f
" Ny Nl T ok T
v - e o=l % ety O . /- /
s S py ; - gode! S wi 13
3 0 T AU ; o . B A F R AN S
) - A . -, P D
AN ‘L P L S s e IS W
Gy PRI : T ot SRR .
pLEATREE : . Y AN ATE oY Sl AN ) 4
R : Yy et VAT L e i
i orAyl P ® s v SN o L b Dot
13 e : 5% ¥ 7
: 3 o Wi, o - 7
! " ke 4
3 ¥ MY - 3 ' g

AR YT

DAM FOREST PARK UPPER DAM

IDENTIFICATION NO, MA 00568

DRAINAGE AREA MAP

APPROX, SCALE: 1" = 3125

APPENDIX D-1




T 1 - - § “e .. '. - R
TV‘: ‘.({\ :"’\ ] o) 1687 !..:} -i‘ i ‘.}‘a “ k ."‘ii':,-.: Ay 1
. i ol ! : g} Fl a
: (o070 ) ‘egahr'k AN, l’ iy 1\% _t‘é_?_ 4 Ne L
A ) - ( “ - 1‘ uln - >
o L) {'T‘ A R\T‘ ' .
S S poe; ;i;i - l‘._s' H.“Q 4
. . v NS, A
2 0N N el VO ‘

W2 S50 e 2 %
i ., D > p
ATK RS o nama ) A \
Py RN 2
3 i P A \{_ A 3 3
(X ,(O )/_ ':O{G . ‘l““l&;?' Ty G \ 21 . X A &

‘-
‘r.«,- ivank Park i) & i s
In igh Soh ', .

)}

DAM FOREST PARK UPPER DAM

DAM FATILURE
IDENTIFICATION NO. MA 00568 IMPACT AREA MAP

APPROX,. SCALE: 1" = 2000'

APPENDIX D-2



CAMP DRESSER & MCKEE GLIENT JOB NG _-le_ta_-ﬁl-.z PAGE el

Envroomental Enginosrt  PROJECT DATE GHECKED__ZLZ_ZL onrslﬁﬁi':
DETAILL cHeckepeYy—<ED __ computED BY

PBaston, Mass,

po e
]
!
!

H
L

I
. ' : M
S L o

L Jy;//wa Cres? l

1
|
o
1
t

e o -

f//—'!/%)//c%/ﬁ . R

i . 92.0 |
/ er’ In#ﬁf‘f e . 7BO

foor Zonverl” | '78.0 !

oo of Lo o 77.0 |

Cres# - a/ Lsmr | A 000 j

- | { . :
. /‘?/(-'FKQS . .,....-.u...E e _J- TR

pf&/f?cf’je Preg = 5682 ey e 575 59 /7’;/3 o/ w/@f/#
A perce -/Lr e bpect Sy ponded wafer
Usler Surfoce Areas: 4 4 '
Levaotrorn FOO > J2.7 gCred
" o 920 = F75 Scres (//yffw/)
'’ L /000 s 58O Derey
s , o //0 o - ?0'* ? acre.r ;

: 5/0/?/%5 T o fzfv/iw//m//m

& Eé’/&/@n /00 = /5074 Zs_‘%éﬁeﬂx &

@ )Qf/ézaq é/(.r/ £, méan / 92.0 ) = 56. 5////4»» Ga ot
e /80 acrc /«':e/'

= 692 scft

':-., [ ¥ Bac-ff

éf/ﬂfo//ﬂq (o = 6f2 +(68+?o? 10

!

R -'W' ”*”*“W”fi;i;;;iw;“

: i [ T . i
i ‘ P P ;
e e e

7}’5/” ///’aﬂ /?f /52/7//(//47/’/0/(/ t:

The dam e is 'isma//’.p’a.rm/o#f 5 Agy//‘ 0//'2:%9/3/7@/
g sforoge of 542 Fc- . TRe zaral /5 {ju%féw"
.éa ‘cﬂ"‘ Pr s e Lisser a//a/e A re /y;/.r “ ;ﬁaw” on “pSge

1
'

. féﬁ/( Ww éan.‘ﬂ/ ﬂ-vr_ é'ﬂ C’ o jrne(/I&(//e/prJ#(
. 7}7‘ /:/ood'/,é-r F'ore.r/ Por[ K/y/&r‘ .&am o

R ”/l %’/ﬂ’i ’w/r t /
. ?g;/a,gf/ 7:;///04 / /’/W' 1

1
1

APPENDIX D-3



CAMP DRESSER & MCKEE
Environmental Enginoers
Boston, Mars.

e —

A.!,.

' carves presea Fed

CLIENT ﬂOF JOB NO. o Al A mss.._z—_
PROJECT DATE CHECKED.....&Z:zZ._ DATE
pETAL eneckeD BY B8 computenay
o e g e |
. I ; :
F i
Be drainsge arra jr 595 sguare mz/ff ) yanea/ / ropf -
The worilwer - .5.:4 froir cuts’ dbrowgh the ‘arky o .)’/fzn .:/
Lt by b Aeonily Revaoped Pny Lo )@g Fenr s er o
e e 5 é‘/ ry Lo, //b/ ﬂ«f pitre by SOrr HerEdb s
&’na’ heavily Lovesled 7er sccisocns. Lfersiiie  FEre
Pgsrsfe 0,/5 e Fer //od/ Loret O a‘;/aa,/;/%/ér
P G boveeer Fhar PEeF F Corfns N Sucy e

i
747 7‘"‘4’e EL Lo 0/:—“:7/'7??’
Lrels i rar éurp/pncc /of Erlamatng Maxivian: Frobabie
Drscls orie a7 /éa/e T Dems /fﬂ#efzéja%/aaf ¥
ered” 797 &.

653 4/

?Tv//_/oﬁ/ /1‘7/7/-*‘/ 1/50¢8/s X 5.75 s9.mi} =
/ 4’” )jy L6 50 s

.5/%?45 DseHRe g £ Zfz/;f/a/w%ﬂ + TEHWATER PYRLIES

L The J////zwv aﬁrcé
Do s

je v ffa#/ /ﬂ/‘/cwaed// 4/&/ A'/.a/er

Yo Abe St o ‘.?r:// e CiafparS” corriei~
Fhe . derr e ds Do - ///e P /J// /fC/?&L/}?e
o ;/a,-z—'f«g, L A ”a/:/&r‘r‘ a’/_fc: af & s ._9‘0/9 weto 5 7’
Jaflustiiedd L8 Foriwd e v 3 A rtr— My&?’/
5/?'{&'3/;2}}‘» ,t—/obwt-z'?‘ Goo (.{7" i ? S e d ma wtirile 05
Ffso Frfliserces O & e ir 3 for sy P srr. 775«! Fhoe
Foulewdfess G0y s %/7 e dose . rm do;Janor‘/au , a.w'
Fhe 5/3 e - Frichorge. . rd/a/raw..ré/,&’
| . Lo
R s Cbidd S e ot
/an/d / (f//fah" ) Loy . .ana/ /4e Aoty (.;JM ‘ s e fe
Cop? orofs  IF .5/70«.»7 047 oo #fx/'/t? o~ Pleo shownm
is fhe /o,a/'/r' :,,f fhe| forest Poré //w) Donn

N /M,/e_ i,
_‘...__..._.«,,1 /.2 jéow /4:3

'/'?r.////c a{s'm or /‘?‘fﬂ/a"/m /a,('e ﬂam

& o R i

!

|
" ,.

|'

i

i

APPENDIX D-4



GAMP DRESSER & McKEE GLIENT C' OE JOB ND. M " PAGE.__ S
Environmental Gngineers PROJECT ? s DATE CHEGKED._ZM_ DATE_Z_.
Boston, Mass. DETANL, cHECKED BYo_ D GomPuTED BY

Two {07
f Culverts

_Z_H/V of Fore.rf‘ /Darl (Lpe 42 Lone |
and lower Fonds ond L rrs
" MNTs : :
Jpz//?? &t . .E/ 100.0. A._____;..._.L,i, ST | __k‘ e L
- Tl et T

i ) :’,u//wf; c:'nsf/' Ltoo : ‘ £ 80.5 7 - "

: : 5 R Selesy Ged
| ; N - ¥ TS g\
A o L
o G 5557- /ON %maq/’} panr.s T U S

N £ 078 L. - ! SN TS, '"i" s
: [ S OUIURU B

. , ' i i pam ; ,;,,.\,,4, /fo L PTEL 062
£/ 104.3 ; D S '1 TR DO B AN

! \ ) :

—E/. /oa‘,. “ Al
ra , N\ & rooy .

‘7-——-5/,@;@ /ﬁjéea (’/_{yp)

4 -

f~=:1

[P U e —

o
e R T T e . e T RITI

|

i

N

|

S S & [.Sf://w J 6”:)‘ / 74 ?2.0) E/ﬁcévc .s/zr//u’f/'/
G 5 e L weir /eoy Ve rEs

[ o J P ' j/épf/éf p/ Faw’ﬁz /0-:9?’[ B b with htj&fté(e fo.s‘/fs
ORU SRS DRI SN : /K/gﬁ&ry Vs .. ) i J ‘ |

.cme Hor.” 1"z 007 ; Vord 772 8

APPENDIX D-5



CAMP DRESSER & McKEE culent 0L 08 No._ 292G/~ PAGE....__4—._

Enviconmental Enginears PROJECT . DATE CHECKED (i pate_ 2o A0

Doston, Mass. DETAL % CHAECKED BY el . COMPUTED BY

| Pm//é]af /Za///e %m : /,% ) 7 seokt)

.ﬁo/&rm/ﬂ‘e éacx.‘wa:/&r' ’,o/c/yé'/f /A e Fons fig/sfém .

I T c‘}éwa/é/;?af%q;&fyé-%/'/amffﬂﬁ/f/
M T s bt s f
B T Cior ""’/ 7 /

vt o — k_.;'!.,,_ ot e e e e e e e st s ¢ asem s
i

K e Fo oot
=

Q.

e 00 f00 /fao 2000 2500

R R R ppm . a/
RN J |

APPENDIX D-6



CAMP DRESSER & McKEE CLIENT, 5’0;

Environmental Engineers PROJECT

Baston,

s e e
t

e

f_ !

Ngsl o
&\

50 ‘/__:.__.__‘Ar

EFoviz oo

Meas. DETAIL

CHECKED BV COMPUTED 8Y

racrrme g g ey

R — .»h[

/Z‘”{’”? g‘«”l/‘ / /42'&?)0//8 ﬁam ' ;

L5 lutver  Wer 1 Th/

—-&f/ X~ .fe:;/ /?ma x 77 s /, /,Z

|
_.l e 0;/&/«:% ewivers. wdé’f

P = QuerHe wroncd Az ediosrge /?:?Jeé/
E . t oo eome/r jﬁaszl Oer /:AJC,'e
f e 3 /aaz./ eoe/{/ a/' Z8 "

.5 £, Dichorge Disthorge Oichorge

g5
8l ¢
82.5
235
4.5

/00 : o : fo0 l
/90 0 foo. L 270 .
/&5 55 f 700
/&5 . 20 /305
2/5 2250 265

i i
’ ;
‘ 1 : R
‘ ! ; :
. B H i
- - - PR — -
v H | !
H H
i

USRS 1 U

|

i
!
b
o [ -
J

! /aoa /;oo L Zoaa . 25¢o0- .

Ewatd

I
SR
|
'

APPENDIX D-7



CAMP DRESSER & MeKE:
Environmental Enginesrs

Boston, Mass.

CLIENY .__-;.Qa'a: JOB NO. i&zﬁ_ﬂ pAae..._@.._.._
PROJECT 4, oaTE cHECKED LA 227 onre F-5- 77

DETAIL cHeckeoBY—_JED _ compureDBY.

1

sfaw s S wc ﬂ»zp/mfém / /mﬂ‘/%,z/ ,%IM Do,

4}7:/&:# 5,9//4%9 7 ﬁx/f@r-?e g«/f/’ﬁ/l e gc’/fra&/ 7o / /
fé'v 5. £, ; Dichorge ﬂ/_..rc/m;;ja
L 7 :

(}/6!/17) d -Qs Ko T

P |
o b
{

e - _.ZEM_., . 2ERO.

L5 2o 90 '53§ = - 83

930 27 9z 248 . . 218

wo zo0 9 798 798

74,7 L /800 JRTS (itepelsted)
950 ‘23 . % (/Méxo%)z /533
55 BN /850 - - /850

o+ . L. . . 00

: ?

* ?/‘900‘
i;_ el el
e ___._..i 2150 i . '2/50

; _ -/&0 ,Ja 0// /2/54?/4"// f/ya/aﬂ /((pjc _3)

- l

| A
| i

/ 6;{// l’}’% %J éfvéf}é ' é’ 14 jﬁﬂf__.___
b d 1+ 292°%0°¢ :
e L Z72
; R S w/m'( Cf 085) f? 3?':;9// 2-3-9;
N ; ISR . ” viors b wgoft

RTINS L Reefs in choren fo .faA/ﬁ

2 7'/9 /A;}Z}; o o 92 .;(cm.fﬂ/.r g /éz dé/
o AbaE e _//w//ma s @ b /‘/,pz;/e'q’ / oo Fer
o 27 Aot avr Cvézi,wj)d_. Jyzqf 5/:9}1 -~ )

!
!

S R R

et + A S T RS . £ R R A e e EA 1 L5 e % 4TI PN KOSy T e 8 fupm £ e T mwnsmar Anmras o wae ime e S mera =

APPENDIX D-8



-

IR BTOCK DIRECT FROM CODEX H00K CO.. NOAWIOD, MAISS. CROVR
LT ST W

200 WY 250 BIVISIONS.

JIS-A. MILLIMETERE.

NO.

Cieal . BOE | Kb N 306277 3g¢: 7
: Fores? ol [t \\m\n\ Loy .\&W \N\\:\ iy 4 ,\ by JED 947K %\x\\\\\.@\\‘ e H

T fines ; T

T Y

yyss

T T

Sty

T

!

1
|

i

¥

APPENDIX D~9



Bonion, Masa. DETAL CHECKED BY COMPUYED BY

CAMP DRESSER & MoKEE GLIENT /f/-"f JOB NO. % PAGE...._a_-.—_..
Environmantal Engineers PRWECT% DATE CHECKED DATEﬁ
.

l N
i .

s eﬁwfe.z,f ST E /805(7/.»0‘( ;
S F/o’m/_ﬂf/,éw &y = ;é 50 d/f pe poged /er 7&1/ // o /f/?fmwo" /eM)
| Surchorge ,{/ ight fo poss Gy i3 B 95/ |
" 'Jfaf, = Surchon 7r5/arage = [62 fFx% 22 7 0 528 /45/76’1

ﬁramgfc Areg FCBZ Icres
. /Zvéaé/c Alostimant /ana/f/ 4/0 Qa = 57—0@ 5/65'0/ ()5?& /fé?'?'-‘f .

.75
54,,64;,:73 Ao j/// A gss CQ/o /s el waéah 7 ?’ ? |

STOR, = [52X/2 = o995 /nches
3cd7

| 5/“0%,%5 | oszgzaﬁf = 0.5/ incher

fc?/o /6’50/ __54)“/?'73 5{*}‘/%755//

o i./wa,’m——j f%i/j/f?’, P fBes d?,p /% cf/rz/ 7%?

S 7f,4//,/z;,//w - feso'ohi | i 'i |
el p T e O = 49T fe L
T wcterge B Ao /B g,f/zm///;f/;,g/ﬁ%é 779

I . .' . I 75»///-/06?/ fal/dad/w f/e’raféoﬂ "-: ?/ 3 af‘(/j eae’g/

v donabr
o o OTHER LEY DSCHARGES , ¥ wfj e

‘5;%/‘9 gqfxcéar' e &'// /M £2 /606;‘ ///( dér{f/
/;" ‘j ?7;00 dﬁm@eﬂvroéozj /( / )

[ .-__._...__J. ,___...,.,,___J [ T,-..,H.,_M_. [

[}

. 5///@57 /,,mye o zf;/;@/ f//f-f ) /Wf cf/

coo
v

Oa/ﬂ’f WWZJ J’J ac/ a/ f’f/f/o/f/ 67 Jr?//jdh

| ; C where . J.oa A = __4 /r,z /25:;// 2h=99.9- w8 fos
S P — £ =p4- i) 7y
S A (,2 og /Zé ek Fx3.6 -/53c'.r '

ST -‘_J : A AN .ﬁj /j'O 6/

APPENDIX D~10



CAMP DRESSER & McKEE
Environmantal Engineers

Boston, Mass,

p,w FR/L ///E’E AL, ;{5/5

COE PAGE___ 27

oate B -/ 67
COMPUTED BY

CLIENT =7
PROJECT DATE CHECKED WiV A

DETAIL L ~¢« CHECKED BY D

JOB NO

pPerceee O

ot She m/z/-ée‘ﬁ/”‘

494//// e/ waa/ﬂ/

 Fores ¥ /%r[ /////W) Lowr 15 Jp; ea,—,l.d emé&m(meof

frofect. e

Lssrerme #5337 v She evern? .:9/ ,/,9/ trre, 70
Ahie i o / Ehe . ﬁ{em mfzzfcxfe

% She o o //‘7//

Boseet or0 COF j«//e/n er, ;%e- a/am /3/.;//6‘

o /(fzz)“W/’//«/ ) -c,é
 wheres. . A= Aeyi/
S

é/ 40/0erctwf. a aém pori’ i

._.___._.mran{rca/_ Y A jﬁ)‘
= J50Xx0.4 = /6’0 /

aé»» maan:;a?’
fd &. 3&"’)‘0
Aty

ot R

(m) (w) (a«»

33 400 cf

i :
e e ——
. : ,

. W - L 5\9}

: : - e e SN S T
.. i N ) . - : -

- i B o IR r el Jl JROREP I

e e i ' O S PP - PO

i ‘ i : C !

| ot - -

i w y ek . [

- do - [ A F e

i. ! ‘

SR OO R S S . . _

APPENDIX D-11



S et Al G v W e R T ml

CAMP DRESSER & MKEE WG, © CLIENT._ (75 JOBNO &-5 7 PAGE
PROJECT 477 ‘24 DATE CHECKED - oaTe E-/6777

DETAIL Lzl ke Lprer Lo cveckep Y __YED | comeuren ey

o ey A M e im e e e

PACH 1 Ypper Fovest fork (Forker Lobe) Love fo
- /a/a/‘: Lons o506 Knowm ™ o5 Jq:r.zn/c?flf Cale L.,
Edréma/e/ )(Sec/a” go//
/Mr; ﬁ// £/?V are fﬂér#a/‘fg/
. e "?'
DR IJ —_ 5{730(6-'::’)
e _//_)’54__;_ @f/cf/w ___/%zrrf/e‘j_c “ fé/fé-.-d, iH ..
. Crax N "—'3"'-—7
B8.5.. .35"0- _“ . 2Q 200 . “f_f'.'_" " 2c 550
ﬁf S BOO_ .50 zop‘_____.."'__'__"_f.'ﬁ_'..fa, 60&....21_"_'_§_'._
éUo’ £ a/ Af o/ Aot % 20,67 , whih /s .
B?a/ud/m/c /ec/ of. “/a/ar oeer %ée CouterLoire
~ 0/ Hbe it oo
é///ﬁ 50 mzcd h')a/ﬁr /w 01/@" //! 4?{914" 7%6'
o el V b bty / gj Srcraice Yhe a/w;fz /é/éfrf
0«/ low a/owﬂj/zcggn/ &épur‘ 7000 c//.r (g/,(:z:”*(m)”@znu))
- e

APPENDIX D-12



cuent_(70F 208 N0 350-6-£7 7 rAGE_._ZL__

CALP DRESSER & WMoNEE INC.
PROJECT _Lpoe ZLptipP.  DATE CHECKED 27~ DATE
DETAIL &»‘aé ol Lt L CHECKED av_.J.E&_... COMPUTED BY

ﬂwé 2 Middie Lom fo. Inferstode o7 / /u:/y [m/a«ffucnf
& /V&)’ 7, £e P7273 77 .
The cctierf wndler She /jét;y 7 j/_ 2x?/4¢:,/em

Copneaiee? Lrver: /?a_: e s
T far pery Swea e /’o”Cr . Fbere //g /47.:«/,’
ac/ 2 lomwr  5Frs

| Curb bt Io'//} Brrr o n/
. She worer &’o”/d/”a% 7 Fhe /44- F-y-4 /1’//63/

Feservoirs,

e /o /ée Joper au[/ /////4// aé;w

- dam’paef{ﬂ .5)47 j

7 Hwre /.;,A(r .

ﬁ::ame LOIES  2F crer o)
Aowt 4o rdcé feser s, I

é,é-m?/aﬂ i _Llper ﬂam s
LEEL, L ﬁ/fa deres . 5419:'76’ Fcre [/

.7;”{&07&4///?20) Bosed on $hite In.y? /@,wrf /80 -
Joo 68 - sor _ﬁ_sz)xa 6%2.;, ,cf

o w.,:/a/ 4(:/0/ ﬂm/w/md f/nraye 6 4 2 oc- // S

wéraqc o //a’a’% L7 '-,,ﬁ.,;.::;,','.' L m e
ﬁ;ea 2xres .. ﬂraqe Jere ,[/ o ‘, o

WSEL FF
gl Gerllnd Aexzs= /7T
90 ... 2 m_ A7 FEX10.5 7.

oo '._7___________8 A 2 7 ?X/O_-—._../,fé S

'll
N
1\
Y
NS
\'R
AN
P
io#

///4 4/5;/(;//,,/ /ﬁm ﬁw &0 23 fér jt

- T %
g o Ty
e oo - e e - - —_
: o
S — S RE

APPENDIX D-13



o S U T e U R PE

CAMP DRESUEH & MKEE . CLIENT C'OE JOB NO _iﬁé._.ﬂ_? pace /2

PROVECT_Larse Ziriem pATE cHECKED 2 =7 = omeﬂ

DHAILM@{L@.& CHECKED BY .. JEL ___ comsuTen BY

f?’acé V4 én;/)
el -
T Gt e //5 Zite. // Spheosy Lo bl
aiior eﬂ/x of/e/f/z/a// /dm (; ‘ j f/’ S
////f/,// ‘ﬂtx Jeres jAra‘gf 2c¢- //

L oA A,f;':ff,'ff/?s}r'_}; 55 ﬁm,,,,__
L T0 /,{; e "'Eff@.“éx/o) = B8.. .. .
.. 8o _ . za’g._'_.ﬁ_;.,._- B8 r2lsxioz 303
0. .. '_'___j___ff 7 303+373xro 66’/

B 74 / ﬂ;,aqe z// o/ fﬂ/m,sT b4 %ém éyﬁ?ﬁ# —

/055/ ,ﬁf )’)‘;mje Lot lf}/v‘t‘ € fer _ .5475 eﬁ//ﬂfﬂéyﬂh ) 7?/
o Berervory, :z/f //m{/ /q o"r// dnd #/ra/ Z-37 Emdl, 4"{;[/ aye

0 wo- T T TS
. o 7o /7 303 327
T 96T o6 ”“‘"'77 497'_‘_ T sed

4555(#‘# z‘éa/ /4: Vo//me o wa/‘?“ whicd corl .
.. BooE lornned Lo Abe lJonnectoccer Lroesr, L5 o/ o
SRS 7 P NN /s A 4 !Méﬁ#z@me‘—o?‘,' ég/rre Abe Wa/e"‘ eoched
PRI S~ X =0 Egeer /' brr o sralfe " FF Ahe LT /utce. a/
L. e rosdlicvay emé&wé’mea;f" 5 meglgrble e,
L we . Coer ¢ PP @ & PISI K Pt bav /Z:-/W 5a?— oce_
Elevo e . 2F Fhe Eurboil e :

APPENDIX D--14



v Bt s i e ERAL bt mas b 44 [

CAMP DRESSER & McKEE  CLIENT a 0!5-‘ . JOB NG M PAGE_AL_
Environmental Enginesrs  PROJECT ¢ f7e DATE cHECKED 217 FF pate_&-/6- 79

Boston, Mass, DETAIL CHECKED av._..._d.&__ COMPUTED BY

e e T

Tots/ Volieme o/ ﬁ;céarqe ,//am /("z.r:ryo/n 4/5 o/ oF 7/
e ﬁsmmzng o Loms ere 5/{55/9(/ B

i
'g s

A /U YA d{y&f' ﬂ'frnwr /7?3'/// ﬂ'fcruo:r‘ To/ol

an Jessrioms

pwo o o il o
70 536 .. .. O . ... 536
g0 €35 . 6. .V g/
o g2 23 p 665

e e

ed:’f’ﬁ‘ﬂlf.‘ S
|

e
. Vo B . . !: . -
?0 \ . 7'/3/ pf.fﬂéaf‘fe//'ﬂm-.[‘/j" - j:m_h

i 7'//.{,42.:5 7/
,,,_H,.;~-9f,é’/' 9/"7 /

U E ﬂ:/ram S FUN
/5 a/,a/vx B5. praf e
Fralk on ra&Q’wJ ///o.n e e -

frowr (WENOLoom)
-

v3

“—Fles0"

N TIEL Therefor e
S DT ﬂJc-éé{’e :{' ...... appears fo é& owr/v/,ved e e
IO /i Durolien s thes.. ﬁ:’fczm//:lm_f . Lumafrov o §. 7

S B ; 2EF W Culierl fs b e @mf.w/w/no/w ..
Lo L i Lod Ll Gpen (e med l L 2 Flow Phrocgh]
) S : Loge fredles:) Lofprt & LFT

e
t
!

l
m)/_

oy e

. f0 . oo 500 oo, 700 . beo.. . .
G e \/Ame , ac—// o
L. ST S-S S Y - g

APPENDIX D~15



B LT TP

CAMP DRESSER & McKEE  CLIENT /"OE JOBNO K/ PAGE __/L._.

Environmentat Enginssts  PROJECT Z DATE CHECKED /7 oate_F=/6-7F_
Baston, Masi. DETAIL " CHECKED sy JED  comrurep BY.J.E&_._

- 1 — T

A 7%( ,ama// s fom fwﬁ(e e/fz/& 145” erf B85
YS of £FFZ/ sssupics #ero Aose lorge  Abroce /
A D oyl perr Stetfcheod be low for ﬁjdna/ran Mfaém //r(

: ¢ S
(o 55 iy ) m[/ﬂ.bD i’" | f L

Y . culverf Opeving & 7 7/

MTS. <

- Mow, |
. .ﬂ.;,m./wy % 4 Lo Foitare ﬂara/z‘an =/ hr
o guﬂ‘ifjc //c." c;j /4/0 j/,' é«éﬂ/

/J /)

%Afn, Votine. a/ rethet g Cﬂ/ )4:,-/46

t

) (’o»aec:‘w;«/- River. ﬁr Heard frore o// / //&
V - f ( oﬁsx /:o,[/'s,z) 2600secx K
A 43;50#‘
] S /24 ac-fFf S

' L Swed 3 lvolume rea’acﬁow wou/ﬂ/ a‘/ra/b

S £/ F Fhe ce %of/_a‘

g:a» abo/w‘a ’a’ri f / s 5 427 a//.w-c a/a/aio?f

o Sbeut ey pe . / idahal
L .f Y & /d;tr.r f%&/ f / g/ . Wdff/a/ ﬂfoéaé{z 64

L. ewer Ser rrore-

[N V7 27~ waa// Ca erger— l‘//f;:'/" beve

Lo Lsess o/ Fhe pork Yevoudy sbo ée fﬁ%«-
. Ecorneormibc Jorser wa&gé/ Le  Sr j”’ﬁ“’

e l . .
S N _ ‘l PR S SN
- L - e i 4 H '
j //ae:v/ :'.r A7 7424 maf" LA R
- : E "t . i o ﬁ_;._...i_.._..-.,i-... |t [N F
| i - N e ' i
‘ t . S SO MRS
. : ~ e 3 ' o

APPENDIX D-16



APPENDIX B :
INFORMATION AS CONTAINED I
THE NATIONAL INVENTORY OF DAMS
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